Arsenic trioxide induces growth inhibition and death in human pulmonary artery smooth muscle cells accompanied by mitochondrial O2•- increase and GSH depletion.
Arsenic trioxide (ATO; As2 O3 ) induces cell death in various cells via oxidative stress. Expose to chronic arsenic is involved in the development of vascular diseases. However, little is known about the cytotoxic effects of ATO on human normal vascular smooth muscle cells (VSMCs). Thus, in this study, we investigated the effects of ATO on cell growth and death in human pulmonary artery smooth muscle (HPASM) cells in relation to reactive oxygen species (ROS) and glutathione (GSH) levels. ATO treatment decreased the growth of HPASM cells with an IC50 of ∼30-50 μM at 24 h, and ATO induced HPASM cell death via apoptosis or necrosis dependent on the doses of it at this time. Treatment with 50 μM ATO did not increase ROS levels at the early time points, but it significantly increased mitochondrial O2•- levels at 24 h. ATO also induced GSH depletion in HPASM cells. N-acetyl cysteine (NAC; a well-known antioxidant) did not significantly affect apoptotic cell death, ROS levels, or GSH depletion in ATO-treated HPASM cells. However, l-buthionine sulfoximine (BSO; an inhibitor of GSH synthesis) intensified mitochondrial O2•- levels in ATO-treated HPASM cells, and significantly increased cell death and GSH depletion in these cells as well. In summary, we provided the first evidence that ATO inhibited the growth of HPASM cells, and induced apoptotic and/or necrotic cell death in these cells, accompanied by increases in mitochondrial O2•- level and GSH depletion.